and Ne 21 /Ne 22 ratios in the different temperature fractions of the Fayetteville meteorite and suggested that these variations result from isotopic mass fractionation. However, PEPIN and coworkers [8] [9] [10] der to obtain additional data with which to examine the current framework of ideas on the origin of noble gas anomalies in meteorites. Samples of three ordinary chondrites were used for this investigation.
Measurements
Relatively large meteorite samples, weighing about 10 grams each, were used in this study. These were purchased from the American Meteorite Laboratory (AML). The name and type of each meteorite, the sample weight and the AML catalogue number of the specimen from which our samples were taken are as follows: The Wellman, Texas olivine bronzite chondrite, 10.888 grams from specimen # H 12.56; the Tell, Texas olivinie hypersthene chondrite, 8.474 grams, from specimen #H 24.67; and the Scurry, Texas olivine bronzite chondrite, 7.909 grams, from specimen #H 65.25.
The samples were mounted in side-arm chambers of a quartz extraction bottle. The samples were heated to ~ 60 °C overnight to remove surface contamination, the molybdenum crucible was degassed at 1800 °C and the pressure of the system reduced to 5 x 10 -8 Torr. The extraction bottle and preliminary "getters" were then isolated from the rest of the system by metal bellows valves, the sample to be analyzed was then dropped magnetically into the molybdenum crucible which was heated by a radiofrequency induction heater. An optical pyrometer was used to estimate the extraction temperatures. Each extraction temperature was maintained for 30 minutes, and the evolved gases were cleaned in the extraction system by titanium at 850 °C and by copper-oxide at 550 °C. After these preliminary "getters" were cooled to room temperature, the gases were then pumped through the metal valve into a second clean-up system by adsorption on charcoal cooled witl liquid N2 or solid C02 . After isolating the gases in the second clean-up system, they were driven from the charcoal at 200 °C and exposed to a second surface of titanium sponge at 850 °C.
In the case of Wellman, the noble gases were separated into four fractions for analysis by adsorption on charcoal; the boiling temperature of N2 released He and Ne, the sublimation temperature of C02 re- leased Ar, the freezing point of Hg released Kr, and finally the Xe was released from the charcoal at 150 °C. For Tell and Scurry the noble gases were pumped into the second clean-up system by adsorption on charcoal cooled with solid C02, and those gases not retained on charcoal at this temperature (He, Ne and Ar) were pumped from the second clean-up system prior to the final scrubbing on hot titanium (850 °C). The krypton and xenon weTe let into the mass spectrometer as separate fractions by selective adsorption of the xenon on charcoal at the freezing point of mercury.
The gases were analyzed statically in a Reynolds' type 4.5 inch 60° sector mass spectrometer 23 . The mass spectrometer was calibrated before and after each sample by analyzing small volumes of air (~0.01 cc STP) by the same procedure of analysis as used for the sample. The sensitivity of the spectrometer for each noble gas and the mass discrimination across the isotopes of each gas were calculated by comparing the peak heights with the atmospheric abundances of noble gases 24 and the isotopic composition of atmospheric neon 25 , argon 26 , krypton 27 and xenon 28 . No correction for mass discrimination was applied to helium. The errors reported in the isotope ratios are one standard deviation (a) from the least squares line thorugh the observed ratios as a function of residence time in the mass spectrometer. Results from blank analyses, where the identical procedures were followed for gases evolved from a hot molybdenum crucible, showed no significant contamination except at mass 78. Due to variations in the sensitivity of the mass spectrometer the gas content has much larger errors than the isotope ratios, such that the content of each noble gas has an estimated error of + 20%.
Results and Discussion

Noble Gases in Wellman
The abundances and isotopic composition of the noble gases in Wellman are shown in Table 1 
where X w is any trapped noble gas isotope with mass number m. Using the abundances of trapped gases in Wellman from Table 1 and the cosmic abundances from SUESS and UREY 33 , the fractionation pattern obtained for trapped noble gases in Wellman is shown in Fig. 1 . Although the fractionation across the isotopes of a given noble gas cannot be quantitatively related to the separation of one gas from another since the latter may not depend on atomic mass alone 6 , we note that the abundances of noble gases fit a smooth fractionation pattern and that this correlates with the difference between the isotopic composition of solar gases and the isotopic composition calculated for the trapped He, Ne and Ar in Wellman.
The fractionation pattern across the isotopes of trapped Kr and Xe in Wellman are shown in Fig. 2 and Fig. 3 
In these equations the krypton from lunar breccia 31 # 10021 and the xenon released at 800 °C from lunar fines 32 # 10084 were used to represent solar gases. It has been noted earlier 22 that the possibility of gas loss and isotopic fractionation effects of the solar-type gases implanted on the lunar surface may correlate with long exposure ages and with a depletion of the light weight gases (He, Ne and Ar) relative to the heavier gases (Kr and Xe). These two analyses of lunar material were chosen to minimize these effects.
From Fig. 2 and Fig. 3 it can be seen that the preferential depletion of the lighter weight noble gases from Wellman, as shown in Fig. 1 , has caused a selective depletion of the light isotopes of the heaviest noble gases, krypton and xenon. Furthermore, there is a correlation between the fractionation observed across the isotopes of these two noble gases: For both Kr and Xe the selective loss of the light isotopes is greater in average carbonaceous chondrites (AVCC) 29, 30 
Krypton and Xenon in Tell and Scurry
The abundance and isotopic composition of xenon and krypton from the stepwise heating of Tell and Scurry are shown in Table 2 and Table 3 , respectively.
In Tell the atomic weight of both xenon and krypton is lightest in the gases released at the highest extraction temperature. Although there is evidence It appears that solid planetary material has behaved as the clay stems in selectively retaining the heavier isotopes of the noble gases.
